Objective: To synthesize the literature on youth suicide risk factors (RFs) and prevention strategies (PSs); evaluate quality of information regarding youth suicide RFs and PSs found on selected Canadian websites; determine if website source was related to evidence-based rating (EBR); and determine the association of website quality indicators with EBR.
S uicide is a leading cause of death among youth in Canada, resulting in the loss of about 500 young people aged 15 to 24 years annually. 1 There is substantial variability in youth suicide rates across Canada, ranging from 4.4 per 100 000 in Nova Scotia, to 364.4 per 100 000 in Nunavut. 1 As an important public health problem, youth suicide has been targeted by national 2 and provincial initiatives 2, 3 and is frequently featured in the media. [4] [5] [6] Many approaches to addressing this issue include information exchange as part of their activities. [7] [8] [9] Given the significance and profile of this issue, it is vital that the public have access to scientifically valid and up-to-date information.
The Internet was used as a source of health information by about 8.7 million Canadian adults in 2005 10 ; and has been identified as a particularly important source for information about stigmatized illnesses such as mental disorders. 11 Many youth use the Internet as a health resource, with mental health as a main topic of interest. 12 Although Internet users may express confidence toward web resources from official sources such as government or professional organizations, 13 the validity of information provided may not be readily evident, regardless of its source. In fact, most Internet health information seekers do not directly access putative authoritative sources but rather perform searches on general search engines and consult only the top sites retrieved. 14 A recent study, investigating the content of web resources available to a suicidal person, found that while suicide-neutral and anti-suicide websites outnumbered pro-suicide pages, 16% of the 339 reviewed web pages provided links to prosuicide or how-to suicide resources, and 14% provided detailed suicide methods, recipes or instructions. 15 Previous studies of Internet resources pertaining to other mental health issues have found variability in information quality. A study of Australian depression websites found mean content quality scores to be low, and site accessibility poor, with a consistent association between content quality measures and scientific accountability scores. 16 An investigation of several schizophrenia and attention-deficit hyperactivity disorder websites by Kisely et al 17 found variability in agreement between treatment information provided on the websites and evidence-based guidelines.
To our knowledge, there has been no published assessment of youth suicide website information quality. Knowledge of the state of youth suicide information relevant to Canadian audiences on the Internet will allow the development of mental health promotion strategies that better assist the public, health providers, and policy-makers to obtain the best available evidence.
Rationale
The objectives of this study were to: synthesize the literature on youth suicide RFs and PSs; evaluate the quality of information regarding youth suicide RFs and PSs found on selected Canadian resource websites available to the general public; determine if website source was related to EBR; and determine the association of website quality indicators with EBR.
It was expected that the analysis would yield a wide range of information quality. Specifically, we expected that government and professional organizations would provide the highest-quality and most evidence-based information, while information presented on personal or media websites would be less consistently evidence-based. Based on previous studies, it was expected that factors relating to accountability (such as disclosure of sponsorship and information sources), provision of references from the scientific literature, recent site modification, and recommendation to consult a health professional would be more prevalent on higher-quality, evidence-based sites. [18] [19] [20] [21] [22] 
Methods
Our study did not require ethical approval as determined by the IWK Health Centre Research Ethics Board.
Evidence Base
Five systematic reviews of youth suicide research were analyzed to assemble the evidence base for youth suicide RFs and PSs. These included reviews from the United States, 23 New Zealand, 24 the United Kingdom, 9 and Canada. 8, 25 Government-commissioned documents were included because of their explicit focus on youth suicide prevention and inclusion of a level of detail not available in most articles published in peer-reviewed journals. To balance the need for current information with the reality of website updating, we restricted our evidence base to documents published between 2000 and 2004.
Reviews were analyzed for RFs and PSs (Table 1) . Where a factor was mentioned in the reviews as being supported by evidence, it was classified as "Yes." Where a factor was mentioned, but for which evidence was inconclusive or negative, it was classified as "No." Inter-review agreement for level of evidence present to indicate a link with youth suicide was calculated. An RF or PS was categorized as having sufficient evidence for association with youth suicide if it had 67% or more agreement for "Yes" among reviews in which it was addressed. This figure was chosen because most factors were discussed in 3 or fewer reviews, and agreement between 2 of 3 reviews was deemed appropriate for designation of sufficient evidence. An RF or PS was categorized as having sufficient evidence for no association and (or) insufficient evidence to make determination and (or) evidence not available if it had 67% or more agreement for "No," if agreement among reviews was 66% or less, or if it was discussed in only one review. Protective factors were not included in the analysis as most reviews did not present evidence when discussing these.
Web Search
Building on the method of Kisely et al, 17 3 search engines accounting for more than 85% share of searches (Google: 43.7%, Yahoo: 28.8%, and MSN: 12.8%), 26 were queried in April 2007 to obtain the top 50 hits for the search terms "youth suicide," "teen suicide," and "adolescent suicide." The search was restricted to pages originating in Canada and concerning non-Aboriginal populations, as suicide issues in Canadian Aboriginal and non-Aboriginal youth may differ. 27 After exclusion of duplicate pages from the same website, hits were ranked by order of appearance on the results pages (n = 188). Further analysis was restricted to websites that were ranked in the top 20 by at least 2 search engines (n = 20) (Table 2 ). Analysis of the correspondence of statements regarding youth suicide to the evidence base was carried out on 20 websites, as 1 website was found to be a direct link to another already included.
Website Assessment
All documents and links connecting users to relevant pages within each website were printed and analyzed, and website characteristics indicative of website quality were assessed (Table 3) . 16, 17, 20, 22 All statements presented as fact were identified and collected. Statements that cited RFs or PSs that had been identified as having sufficient evidence for association with youth suicide by the reviews or that cited a variable as having no association that had been identified as such by the reviews were classified as SSEs. SUEs were those that did not agree with the evidence base or that concerned an RF or PS not mentioned in the evidence base. Statements were analyzed independently by both investigators, and final decisions were made by consensus.
An EBR was calculated for each website based on the proportion of SSEs to total statements about youth suicide. As a kernel density plot showed EBR to be relatively evenly distributed around the mean (0.453, SD 0.289), websites were assigned a positive EBR if 50% or more of the statements were SSEs, or negative EBR if less than 50% statements were SSEs.
Data Analysis
STATA version 9.0 was used for data analysis. 28 We obtained 566 statements from 20 websites, grouped according to the 40 youth suicide RFs or PSs identified in the evidence base. Statements that did not fit a category were listed as unclassified (n = 265). Statements were then analyzed for correspondence to the evidence base according to RF and PS category (Table 1) , website source, and website rank ( Figure 1 ).
Univariate logistic regression analysis clustered by website with robust standard errors was conducted to determine if website quality indicators predicted SSEs. Logistic regression variables are listed in Table 3 . Multivariate logistic regression clustered by website with robust standard errors including all website quality indicators simultaneously was used to calculate adjusted odds ratios for association of SSEs with website quality indicators.
Results

Evidence Base
We identified 29 RFs and 11 PSs in the reviews (Table 1) . Each factor was discussed in between 1 and 4 reviews. RFs made up almost three-quarters of the factors discussed. In general, more evidence was available for a positive association of youth suicide with RFs than with PSs: 22 of 29 RFs were positively associated with youth suicide while the same was true for only 1 of 11 PSs.
Statement Analysis
Analysis of the composition of statements found that most addressed youth suicide RFs (94.0%), with mood disorder (depression) the most commonly mentioned factor (8.3%), followed by substance use disorder (substance abuse) (4.6%), life stresses (3.9%), sexual orientation (3.7%), and ethnicity (2.8%) ( Table 1 ). There were 265 statements addressing variables that were not included in the reviews, accounting for more than 80% of SUEs. Statements regarding RFs were more likely to be SSEs (92.5%) than statements regarding PSs (8.8%) (P < 0.001). In total, only 44.2% of statements were SSEs.
Source Analysis
There were 566 statements clustered in 20 websites, with between 1 and 124 statements per website (median 18). The majority of statements analyzed were from personal and media (43.3%) and nonprofit organization (42.2%) websites. Government websites provided the remaining 14.5% of statements. More than one-half of the statements found on nonprofit organization websites were SSEs (54.4%), Table 1 Youth suicide risk factors and prevention strategies: results of inter-review agreement and level of evidence analyses E = sufficient evidence for association with youth suicide; N/A = not addressed; NE = insufficient evidence for association with youth suicide compared with 45.1% on government websites and 33.9% on personal and media websites. Univariate logistic regression showed that, compared with government-sponsored websites, those sponsored by nonprofit organizations were more likely (OR 1.45, 95% CI 0.44 to 3.18), and personal and media websites were less likely (OR 0.62, 95% CI 0.26 to 1.47), to have a positive EBR, however this association was no longer statistically significant after adjustment.
Website Analysis
Analysis of SSEs and SUEs by website rank found no association between high website rank and positive EBR. The 10 most highly ranked websites contained almost 80% of the total statements analyzed, with an overall EBR of 26.3%. Sensitivity analysis excluding 2 personal websites accounting for two-fifths of total statements yielded an overall positive EBR (50.7%).
Website Characteristics
Logistic regression analysis was used to determine the probability of SSEs given website quality indicators (Table 3 ). In the univariate analysis, modification of site in past 12 months was significantly associated with increased odds of SSEs (OR 2.07, 95% CI 1.17 to 3.66), while websites that had a specific focus on youth suicide rather than a broad teen or medical focus were significantly associated with decreased odds of SSEs (OR 0.52, 95% CI 0.30 to 0.90). When the model was adjusted for all website quality indicators simultaneously (multivariate analysis), crediting of author (AOR 2.65, 95% CI 1.34 to 5.28), and recommendation to consult a health professional (AOR 2.08, 95% CI 1.18 to 3.68) were both significantly associated with increased odds of SSE.
Discussion
Most Internet health information seekers believe the information they find is trustworthy and of good quality. 14 regarding youth suicide made on popular Canadian websites were not supported by the evidence base. While the highly rated RFs such as depression, substance abuse, and previous suicide attempt appeared with high frequency, 46.8% of statements dealt with issues not identified in any of the 5 systematic reviews used to construct the evidence base.
It is problematic if information provided by commonly used Internet resources is not supported by scientific evidence, especially if the source is an authoritative or trusted body. 29 Increased perception of risk may unnecessarily amplify public concern, 29 focus interventions away from validated factors, or guide the public to demand services that are unlikely to be effective.
In general, nonprofit organization and government websites provided more evidence-based information than personal and media websites. The majority of nonprofit organization websites (7 of 11) had a positive EBR. Conversely, federal government agency websites had a negative EBR, perhaps because only 2 websites appeared in the search results; one a health information portal (EBR: 66.7%) and the other a background paper published in 1990 (EBR: 36.2%). More recent federal government documents were available elsewhere, but were not ranked in the top 20 search results. As government is one of the most trusted sources of health information, 13 it is essential that government documents be easily accessible, up to date, and evidence-based.
Our analysis singled out crediting of an author and recommendation to consult a health professional as predictors of SSEs. This is consistent with previous studies that cited crediting of authorship as an important quality indicator. [18] [19] [20] [21] [22] Although presence of a disclaimer has also been cited as a quality indicator, we found that while a specific recommendation to consult with a health professional was positively associated with an SSE (AOR 2.08, 95% CI 1.18 to 3.68), presence of a general disclaimer was not (AOR 0.60, 95% CI 0.32 to 1.14). It would seem that websites providing evidence-based information are not only interested in covering liability concerns but also conscious of promoting access to medical attention for people who are at risk.
"Organizations devoted to health have an obligation to attract users to this information." 30, p 51 As it stands, nonprofit special interest organization and media and personal websites are the most prominent sources of information on youth suicide on the Internet. None of the websites analyzed in this study originated from professional organizations. Notwithstanding the importance of populist information sources, authoritative professional organizations such as Canadian psychiatric, pediatric, and psychological associations must raise their presence on the Internet and provide evidence-based information to counterbalance the abundance of misinformation currently available to health information seekers. 
SSE SUE
Limitations
While this analysis considered ranking of websites, content, and credibility, it did not consider design, an important website selection indicator. 31 A recent investigation of how patients evaluate and make use of online health information found that the decision to trust a website was first based on a rapid analysis of source and design, with rejection of general portals, sales sites, and sites with poor design features. 31 Subsequent analysis was more deliberate, with users considering the credibility of information regarding perceived expertise and potential bias, the site's relevance to the initial query, and presence of social identification markers. Although design is important to users' selection of and trust in a website, our study was designed to evaluate website level of evidence of information, with an aim at highlighting reliable sources. Future studies should also address the issue of site design.
Another limitation of this study is the ever-changing nature of the Internet. By cross-referencing the 20 most popular sites among 3 different sources and 3 sets of keywords, we attempted to obtain a robust sample representative of the information available to Internet users at the time of the analysis. As previous research has shown that users tend not to go beyond the first page (usually 10 hits) of a search, 14 this relatively small sample is likely to paint a fair picture of the type of information obtained by Internet users in April 2007.
Conclusion and Recommendations
Youth suicide is an important health issue and should be addressed using evidence-based clinical, preventive, and health promotion strategies. However, fundamental to addressing issues pertaining to youth suicide is the availability of high-quality, evidence-based information that is readily accessible to the public, health providers, and policy-makers. This information should be regularly updated and reviewed by experts in the field prior to posting on the Internet. Current federal government and nongovernmental organization websites should be immediately reviewed to ensure that they are up to date and consistent with the best available evidence. Credible professional organizations such as the Canadian Pediatric Society, the Canadian Academy of Child and Adolescent Psychiatry, university departments of psychology and psychiatry, and others should create and advertise the availability of web-based information pertaining to youth suicide. The recently established Canadian Mental Health Commission could play a role in creating a framework by which the best available scientific information on this topic may be accessed by website managers. Finally, as people at risk for suicide could be using the Internet as a source of information, we recommend that all youth suicide websites provide information as to how those in crisis may access immediate professional assistance.
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Résumé : L'information sur le suicide chez les adolescents sur Internet: une analyse systématique de la qualité
Objectif : Synthétiser la documentation sur les facteurs de risque (FR) de suicide chez les jeunes et les stratégies de prévention (SP); évaluer la qualité de l'information à l'égard des FR et des SP de suicide chez les jeunes trouvée sur des sites Web canadiens choisis; déterminer si la source du site Web était liée à une évaluation fondée sur des données probantes (EFDP); et déterminer l'association des indicateurs de qualité du site Web avec l'EFDP.
Méthodes : Cinq revues systématiques des études sur le suicide chez les jeunes ont été analysées afin d'assembler la base des données probantes pour les FR et les SP. Les 20 premiers sites Web contenant de l'information sur le suicide chez les jeunes les plus souvent visités ont été analysés quant aux indicateurs de qualité et à l'EFDP. La régression logistique univariée a été menée pour déterminer si les indicateurs de qualité prédisaient les énoncés appuyés par les données probantes (EADP). L'analyse multivariée a servi à calculer les risques relatifs ajustés pour les EADP et les indicateurs de qualité.
Résultats : Seulement 44,2 % des énoncés étaient appuyés par les données probantes. Les 10 sites Web les mieux classés contenaient presque 80 % du total des énoncés analysés, et la moitié avaient une EFDP négative. Comparativement au gouvernement, les sites Web d'organismes sans but lucratif étaient plus susceptibles (rapports de cotes [RC] 1,45; 95 % IC 0,66 à 3,18), et les sites Web personnels et médiatiques, moins susceptibles (RC 0,62; 95 % IC 0,26 à 1,47), d'avoir une EFDP positive. Créditer un auteur (rapports de cotes corrigés [RCC] 2,65; 95 % IC 1,34 à 5,28), et la recommandation de consulter un professionnel de la santé (RCC 2,08; 95 % IC 1,18 à 3,68) augmentaient les probabilités d'EADP.
Conclusions : Il est fondamental, pour aborder le suicide chez les jeunes, d'offrir une information de grande qualité, fondée sur des données probantes et accessible au public, aux prestataires de soins de santé ainsi qu'aux décideurs. Nombre de sites Web, y compris ceux parrainés par le gouvernement fédéral et les organisations nationales, doivent améliorer la qualité fondée sur des données probantes de l'information fournie.
